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CASE REPORTS 
Two-dimensional echocardiogra- 
phy has limitations in detecting left 
atria1 appendage thrombi and small 
left atria1 cavity thrombi (<l cm).4,5 
Transesophageal echocardiography 
is the best noninvasive test for detect- 
ing left atria1 thrombi. In both pa- 
tients, small residual left atria1 
thrombi could not be excluded be- 
cause the latter test was not avail- 
able. In fact, echocardiographic find- 
ings in patient 1 and coronary angio- 
graphic findings in patient 2 
suggested residual left atria1 throm- 
bi, and there might have been some 
risk of systemic embolization in per- 
forming PTMC. We thought it safe 
to proceed with PTMC, however, be- 
cause potential contact of the balloon 
catheter with the likely organized 
thrombi in the left atria1 posterior 
wall and appendage can be avoided 
when P’TMC is properly executed us- 
ing the Inoue balloon catheter. 
Neither patient had had mitral 
stenosis or left atria1 thrombi before. 
They were treated with warfarin be- 
cause the incidence of systemic em- 
bolism in patients with left atria1 
thrombus and atria1 fibrillation is 
higher than in patients without 
thrombus and in sinus rhythm.5 We 
do not know whether the patients’ 
left atria1 cavity thrombi resolved be- 
cause of anticoagulant treatment. 
There are few studies regarding the 
natural history of left atria1 thrombi 
in patients with rheumatic mitral 
valve disease. In a retrospective study 
of patients with rheumatic mitral 
valve disease and left atria1 throm- 
bus, Beppu et al5 observed that war- 
farin had no effect on the size of the 
thrombus. In their 2-dimensional 
echocardiographic study, the size of 
the thrombus was reduced in 29%, 
unchanged in 57% and enlarged in 
14% of the 28 warfarin-treated pa- 
tients, while it was reduced in 19%, 
unchanged in 62% and enlarged in 
19% of the 27 untreated patients. 
Thrombus resolution was not ob- 
served in any of the patients. How- 
ever, follow-up echocardiographic 
studies were made after about 1 
month. If they had extended the ob- 
servation period to 7 months or 1 
year, as in our patients, they might 
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C onduction disturbances often occur with manipulation of cath- 
eters within the atria or ventricles 
during cardiac catheterization.‘J 
Catheter movement may induce 
transient right or left bundle branch 
block, or complete heart block in pa- 
tients with or without preexistent 
bundle branch block.3-6 To our 
knowledge, however, there have been 
no previous reports of complete heart 
block resulting from an intramyocar- 
dial stain in the region of the atrio- 
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ventricular (AV) conduction system. 
This report describes 2 infants who 
developed transient complete heart 
block following injection of contrast 
medium in the left ventricle. In each, 
complete heart block resulted from 
the intra-myocardial injection of 
contrast medium in the region of the 
AV conduction system. 
CASE 1: The patient was an II- 
month-old infant weighing 6.5 kg 
with a large perimembranous ven- 
tricular septal defect (VSD). The in- 
fant was given maintenance digoxin 
and an electrocardiogram the day 
before catheterization revealed no 
evidence of AV conduction distur- 
bance. At catheterization, the pres- 
ence of a large perimembranous 
VSD was confirmed. A 4Fr pigtail 
catheter (Universal Medical Instru- 
ment Corp., Ballston Spa) was ret- 
have observed resolution of the left 
atria1 thrombus in some patients. 
Understanding the natural history of 
left atria1 thrombus in patients with 
mitral stenosis warrants a prospec- 
tive study. 
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rogradely advanced across the aortic 
valve into the left ventricle for a cine- 
angiogram. A Medrad Mark IV in- 
jector was used for injection of 10 ml 
iohexol at 16 ml/s, pressure limit of 
600 pounds/square inch and an in- 
jection rise time of zero. The injec- 
tion resulted in 3 ventricular prema- 
ture complexes followed by com- 
plete AV block and ventricular 
asystole (Figure 1). After a 6-second 
pause, spontaneous ventricular ac- 
tivity began with a rate <30 beats/ 
min. Cardiopulmonary resuscitation 
was started immediately, and right 
ventricular pacing was begun. With- 
in 3 minutes AV conduction had re- 
turned, and at 15 minutes the PR 
interval had returned to normal. Re- 
view of the cineangiogram revealed a 
myocardial stain at the left superior 
margm of the ventricular septum 
along the inferior rim of the VSD 
(Figure 2). At operation 3 weeks lat- 
er, there were no visible myocardial 
changes in the region of the previous 
stain. A postoperative electrocardio- 
gram demonstrated no evidence of 
AV conduction abnormality. 
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CASE 2: This patient was a 14- 
day-old infant weighing 4.2 kg with 
coarctation of the aorta ana’ a large 
perimembranous VSD. Digoxin was 
started 2 days before the catheter- 
ization. An electrocardiogram ob- 
tained before catheterization re- 
vealed a normal PR interval and no 
evidence of AV conduction distur- 
bance. Catheterization disclosed the 
presence of a discrete coarctation of 
the aorta and a large perimembran- 
ous VSD. A 4Fr pigtail catheter was 
retrogradely advanced across the 
aortic valve into the left ventricle for 
a cineangiogram. A Medrad Mark 
IV injector was used for injection of 
4 ml iohexol at 10 ml/s, pressure 
limit of 600 pounds/square inch, and 
an injection rise time of zero. This 
injection resulted immediately in 
complete AV block with a ventricu- 
lar rate <40 beatslmin. There was 
no response to atropine and epineph- 
rine. Subsequently, isoproterenol 
was given with a rapid response in 
ventricular rate to >lOO beatsjmin. 
By 30 minutes AV conduction had 
returned with a normal PR interval. 
Review of the cineangiogram re- 
vealed a myocardial stain at the left 
superior margin of the ventricular 
septum along the inferior rim of the 
VSD. At operation 2 days later, 
there were no visible myocardial 
changes in the region of the previous 
stain. A postoperative electrocardio- 
gram revealed no evidence of AV 
conduction abnormality. 
ventricular angiography, but the cir- 
Both infants who developed tran- 
sient complete heart block during left 
ventricular angiography had a large 
perimembranous VSD and no prior 
electrocardiographic evidence of an 
AV conduction disturbance. To our 
knowledge, there has been no previ- 
ous report of this complication of 
cardiac catheterization and angiog- 
raphy. In 1968 Braunwald et al’ 
reported 1 infant who developed 
complete heart block following left 
cumstances of the event were not de- 
scribed in sufficient detail to allow 
insight into the mechanism involved. 
infants. 
Complete heart block in these 2 
infants almost certainly resulted 
from transient injury to the conduc- 
tion system near the His bundle as 
evidenced by the myocardial stains in 
this region. In each child the large 
perimembranous VSD left the con- 
duction tissue exposed along the infe- 
rior rim of the defect. On each injec- 
tion, although the 4Fr pigtail cathe- 
ter was initially placed near the left 
ventricular apex, there was recoil of 
the catheter away from the apex and 
toward the left ventricular outflow 
tract. Consequently the catheter side 
holes came to rest on the superior 
portion of the interventricular sep- 
tum where the intramyocardial con- 
trast injection occurred. The result- 
ing injury to the AV conduction tis- 
sue produced AV block that required 
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FIGURE 2. Left ventricular angiogram (long axial oblique) in patii 1 
demonstrating a stain in the upper interventricular septum along the inferior mar- 
ginofaperhembranousventricularseptaldekct. 
This report suggests that infants raphy. We have not encountered sim- 
with a large perimembranous VSD ilar conduction system stains in in- 
may be at particular risk for conduc- fants with other cardiovascular le- 
tion system injury from myocardial sions, in older children or with the use 
stains during left ventricular angiog- of pigtail catheters larger than 4Fr. 
Our experience suggests 4 potential 
ways to diminish the risk of conduc- 
tion system injury during left ventric- 
ular angiography in infants with 
VSDs. First, if patient size permits, a 
5Fr catheter might be used rather 
than the 4Fr catheter. Second, par- 
ticular care should be taken in these 
infants to ensure that the catheter is 
positioned well into the ventricle and 
near the apex. Third, injections using 
a more gradual rise time might be 
useful in diminishing recoil of the 
catheter into the left ventricular out- 
flow tract during the injection. 
Fourth, modification of the catheter 
to move the side holes closer to the 
pigtail, or away from the outer rim of 
the pigtail, might decrease the 
chance of injecting contrast medium 
directly into the myocardium of the 
interventricular septum. 
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